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ABSTRACT : 

PURPOSE: To disinfect efficiently one's oral cavity by 
applying voltage from 

a battery to both ends of an n-type semiconductor inserted 
in a section 

interconnecting a bristle planting part and grip part of a 
motor tooth brush to 

act as a photocatalyst and generate oxygen with 

photoelectric chemical 

reaction. 

CONSTITUTION: A motor tooth brush is composed of a 
bristle planting part A 

and grip part B put in one's oral cavity. The bristle 
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planting part A has a 

transparent synthetic resin stem, 1 bristles 2 at the tip 
and a recessed part 

lA. A projecting part 3A of the grip part 13 engages the 
recessed part lA of 

the stem 1 to convert 7 the rotational motion of a motor 5 
to high speed fine 

vibration of the bristle planting part A. An n type 
semiconductor 9 is received 

in a longitudinal hole lb of the stem 1 and one end of the 
semiconductor is 

connected to a positive electrode of a battery 6 through a 
good conductor 13, 

switch 8 and good conductor lOA. The other end of the 
semiconductor 9 is 

connected to the negative electrode of the battery 6 
through saliva and good 

conductors 11, lOB invading in through holes la, lb in the 
direction of wall 

thickness of the stem 1. The semiconductor 9 acts as a 
photocatalyst to 

generate oxygen with photoelectric chemical reaction. 
Thus, the interior of 

one's oral cavity is disinfected and sterilized to be 
prevented from decayed 
teeth and pyorrhea. 
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(57)Abstract; 

PURPOSE: To disinfect eflScientiy one's oral cavity by applying voltage from 
a battery to both ends of an n-type semiconductor inserted in a section 
interconnecting a bristle planting part and grip part of a motor tooth brush to 
act as a photocatalyst and generate oxygen with photoelectric chemical 
reaction. 

CONSTITUTION: A motor tooth brush is composed of a bristle planting part 
A and grip part B put in one's oral cavity. The bristle planting part A has a 
transparent synthetic resin stem, 1 bristles 2 at the tip and a recessed part 1 A. 
A projecting part 3 A of the grip part 13 engages the recessed part 1 A of the 
stem 1 to convert 7 the rotational motion of a motor 5 to high speed fine 
vibration of the bristle planting part A. An n type semiconductor 9 is received 
in a longitudinal hole lb of the stem 1 and one end of the semiconductor is 
connected to a positive electrode of a battery 6 through a good conductor 13, 
switch 8 and good conductor lOA. The other end of the semiconductor 9 is 
connected to the negative electrode of the battery 6 through sahva and good 
conductors 1 1, lOB invading in through holes la, lb in the direction of wall 
thickness of the stem 1 . The semiconductor 9 acts as a photocatalyst to 
generate oxygen with photoelectric chemical reaction. Thus, the interior of 
one's oral cavity is disinfected and steriUzed to be prevented from decayed 
teeth and pyorrhea. 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] About an electric toothbrush, in detail, this invention fulfills four conditions of hght, an N-type 
semiconductor, water, and a tooth, and relates to the electric brush of the photoelectrical evaporation study reaction formula which 
brings about the sanitation effect of a toodi m the oxidation reduction operation which occurs in case a h^t energy is transformed 
into electrical energy, and a polarization operation. 

[0002] ^ 
Pescription of the Prior Art] In the conventional electric toothbrush, the msertion portion mto the oral cavity was equipped with 
the hair transplantation section which has implanted brush hair, and the grip section exposed out of the oral cavity, and a 
movement conversion means to change the DC power supply for driving a motor and the motor concerned in the aforementioned 
grip section and rotation of the aforementioned motor into fine vibration or reciprocating movement in the hair transplantation 
section further was established (for example, P,57-69806A JP,2-142508A). 
[0003] 

[Problem(s) to be Solved by the hivention] Suppressing tiredness, such as an arm by toothbrushing movement, by therefore 
accelerating polishing movement of the gear-tooth brush scratched to a row of teeth in order, or the upper and lower sides or 
those compound directions electric, this kind of electric toothbrush is developed so that improvement in the brushing effect can be 
attained. However, although it is necessary to show the brush hair of the hair transplantation section exactly one by one to spite 
necessary parts, such as the interdentium section and the gingival-margin lower, and to go to them in order to demonsd-ate the 
effect certainly, for an unfamiUar person, such operation is difficult, consequendy it is actual that the dental plaque which adhered 
to the interdentium section, the gingival-margin lower, etc. by the brushing effect becoming low is not fully removable. Moreover, 
although the dentifrice containing the fluorine by which acting effective in the prevention of tooth decay of a tooth etc. is known 
was using together at the time of toothbrushing with this electric brush, since it is in contact with the saliva of low pH from a tooth 
organization, the front face of a tooth has the property which bars osmosis of anions, such as the aforementioned fluorine, and was 
not fully able to demonstrate the effect which this anion has. Then, while forming a cell different from the DC power supply for 
motorised in the interior of the aforementioned grip section and preparing the 1 st conductor connected to the positive electrode of 
this cell in the hair transplantation part of the hair transplantation section It prepares and has the 2nd conductor connected to the 
cathode of the aforementioned cell in the superficies of the aforementioned grip section, the gum section is made into a cathode by 
using as a conductor the human body which grasped the 2nd conductor of the above, and how to make an electrolysis reaction Uke 
the following [- [-izing 1]] [-izing 3] formula cause through saliva or tap water can be considered. 
[0004] 

[Formula 1] H2O->l/2O2+2H-H-2e-[0005] 
[Formula 2] 2H++2e->H2[0006] Therefore, [0007] 

[Formula 3] H2O->l/2O2+H2[0008] And by such electrolysis reaction, although osmosis promotion of the anions, such as a 
fluorine, is carried out to a tooth organization Since the large human body of resistance is used as a part of circuit when based on 
this, in order to make the above-mentioned reaction cause Since resistance of a human body has individual differences, the whole 
gear-tooth brush which had to enlarge power consumption, consequently includes the grip section is not only enlarged, but it has 
the fault that current required for the above-mentioned reaction does not flow. Furthermore, when using the power supply which 
has a high voltage as the cure, there was a problem of producing the evil over a human body. 

[0009] In view of the above-mentioned actual condition, it succeeds in this invention, the purpose Organic acids, such as a lactic 
acid not only constituting disassembly of a dental plaque or self-possessed coloring matter but the direct cause of the 
decalcification of the tooth resulting from a pH decrease, are decomposed. By sterilizing also to the bacteria leading to the cavity 
and periodontoclasia which combine and produce a dental plaque, an organic acid, a toxin, etc. A cavity and periodontoclasia can 
be prevented, an unfamiUar person or the sanitation state of a tooth can be raised effectively, and it is in the point of moreover 
offering an advantageous electric toothbrush also in respect of a manufacturing cost and structure. 
[0010] 

[Means for Solving the Problem] hi order to attain the above-mentioned purpose, in the electric toothbrush by the 1 st claim of this 
invention The insertion portion into the oral cavity is equipped with the hair transplantation section which has implanted brush 
hair, and the grip section exposed out of the oral cavity, in the aforementioned grip section further A motor. In what has 
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established the DC power supply for driving the motor concerned, and a movement conversion means to change rotation of the 
aforementioned motor into fine vibration or reciprocating movement in the hair transplantation section While preparing the 
N-type semiconductor which the aforementioned hair transplantation section, the grip section, or these both are covered, and at 
least a part is inserted into the oral cavity, and contacts moisture and connecting this N-type semiconductor and the positive 
electrode of the aforementioned DC power supply It is characterized by having connectwi the conductor prepared in the 
superficies of the aforementioned grip section, and the cathode of the aforementioned DC power supply, and the operation and the 
effect by it are as follows. 
[0011] 

[Function] When light hits the N-type semiconductor e?q30sed out of the oral cavity, an N-^e semiconductor acts as a 
photocatalyst and a photoelectrochemical reaction occurs. That is, if an N-type semiconductor contacts the solution which consists 
of moisture of saliva etc., as shown in the principle view of drawing 4 , according to the difference of the Fermi level of N-type 
semiconductor 9, and the oxidation reduction potential of the aforementioned solution, the Schottky barrier will arise in the 
surface portion of N-type semiconductor 9, the deflection of an electric potential gradient, i.e., a band, will be produced toward 
the N-type semiconductor 9 interior, and a space potential layer will be formed. If optical irradiation is made by N-type 
semiconductor 9 of this state, a part of electron of a valence band will be excited by the conduction band, an electron hole (P+) is 
formed in a valence band, and an excitation electron (e-</SUP>) is formed in a conduction band. The excitation electron of a 
conduction band moves to the interior of a semiconductor by the electric potential gradient of a space charge layer, and moves to 
the rear face of N-type semiconductor 9 fijither. In an optical irradiation side, the oxidation reaction by the electron hole of the 
aforementioned valence band occurs. For example, a moisture child oxidizes hke the following [-izing 4] formula, and OH radical 
which was rich in reactivity occurs. 
[0012] 

[F ormula 4] H2 0+P-»--> and OH+H+ [00 1 3] The excitation electron of the conduction band which arrived at the rear face of 
N-type semiconductor 9 near the tooth T on the other hand occurs a reduction reaction. For example, the dissolved oxygen in the 
solution which earned out like the aforementioned [-izing 2] formula, the hydrogen ion decreased, carried out like the reaction by 
which elevation of pH is made, or the following [-izing 5] formula, and was constituted by the moisture of saliva etc. is returned, 
and OH radical occurs. 
[0014] 

[Formula 5] 02+2H++2e->2, OH [0015] Organic acids, such as an aforementioned dental plaque and aforementioned 
self-possessed coloring matter, and a lactic acid, are decomposed by OH radical which occurred by the above [-izing 4] and 
oxidation-reduction reaction like a [-izing 5] formula, and the bacteria leading to a cavity or periodontoclasia come to be sterilized 
further. Furthermore, the aforementioned electron hole and an excitation electron not only occur an oxidation-reduction reaction, 
but have tiie property in the aforementioned solution in contact with the N-type semiconductor which draws a cation and an anion, 
respectively. If it thinks only near the tooth T, since an excitation electron exists in the rear face of N-type semiconductor 9, it is 
drawn by cations, such as a hydrogen ion, to an N-type semiconductor side. Therefore, anions, such as hydroxide ion, will be left 
behind near the tooth and a polarization state occurs between an N-type semiconductor and a tooth. A hydrogen ion will stop 
existing so much on a tooth fi^ont face, and a tooth will not be delimed by this polarization operation. Thus, although a oxidation 
reduction operation and a polarization operation occur, at least an N-type semiconductor Especially, by this invention, as shown 
in the principle view of drawing 5 , while connecting the positive electrode of DC power supply 5 concerned to N-type 
semiconductor 9 using DC power supply 5 prepared for motorised Since it has connected with the conductor 1 1 which grasped 
the cathode of DC power supply 5 and was prepared in the superficies of Section B, at the time of toothbrushing in the state 
where this conductor 1 1 was grasped, the electrical circuit which makes Tooth T a counter electrode through a human body M 
will be formed, that is, after the solution constituted by the moisture of saliva etc. had contacted N-type semiconductor 9, when 
optical irradiation was made, it described above - as - a valence band - an electron hole (P-) - moreover, an excitation electron 
(e+) occurs in a conduction band According to the electric potential gradient of a space charge layer, this excitation electron 
carries out interior HE movement of a semiconductor, and reaches Tooth T fiirther via the human body M which has a conductor 
1 1 and Resistance R. By the excitation electron which reached this tooth T, a reduction reaction occurs on a tooth fi-ont face. And 
in the electrical circuit formed by doing in this way, the oxidation reaction by the electron hole and the reduction reaction by the 
excitation electron advance like the aforementioned [-izing 2], [-izing 4], and a [-izing 5] formula, and can prevent a cavity and 
periodontoclasia. Furthermore, in this electrical circuit, altfiougji oxidizing power is quite strong since the energy level of the edge 
of the valence band is in a positive side considerably when it is made the composition which does not connect DC power supply, 
since there is no energy level of the edge of a conduction band in a negative side so much, a reducing power caimot say the 
reaction efBciency as the whole as fitness so strongly. However, if DC power supply are collectively used like the above, the 
energy level of the edge of the aforementioned conduction band can be enough made now into a negative side, and the reaction 
eflBciency as the whole will become much more good. And since the special DC power supply for aiming at improvement in such 
reaction efBciency are unnecessary, only the part can be grasped with curtaihnent of part mark, and can aim at reduction of a 
space requirement on the staff. 
[0016] 

[Effect of the Invention] Therefore, by combining DC power supply and an N-type semiconductor concerned using the DC power 
supply prepared for motorised Organic acids, such as a lactic acid constituting the direct cause of the decalcification of the tooth 
not only resulting fi*om disassembly of a dental plaque or self-possessed coloring matter but pH fall, are decomposed. By 
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sterilizing also to the bacteria leading to the cavity and gingivitis which combine and produce a dental plaque, an organic acid, a 
toxin, etc. A cavity and gingivitis can be prevented, an unfamiliar person can also raise the health state of a tooth effectively, and it 
was able to come to promote miniaturization of the whole electric toothbrush which grasped with cheap-ization of a 
manufacturing cost and moreover includes the section. 

[0017] moreover, the 2nd claim of the invention in this appUcation was indicated -- as the aforementioned N-type 
semiconductor - a conductor when the range of the thickness of the N-type semiconductor of the shape of this thin layer is 0. 1 
micrometers - 1 .0 micrometers, before it is formed in the front face in the shape of a thin layer, and the excitation electron of a 
conduction band recombines with the electron hole of a valence band and disappears - a conductor - it will move in inside and 
an eflScient reduction reaction and the polarization effect may be occurred If an N-type semiconductor is thin, since the Schottky 
barrier formed in the rear face of this thin layer can moreover make it a flat more easily, the electron to the matter in the 
aforementioned solution in contact with the N-type semiconductor becomes is easy to be supplied, and the eflQciency of a 
reduction reaction goes up. I hear that the excitation electron of a conduction band is often consumed, and the efficiency of a 
reduction reaction is sometimes high, in other words, the electron hole of a valence band is consumed efBciently simultaneously, 
and it has the effect improving [ efficiency's of oxidation reaction ]. 

[0018] Moreover, as the 3rd claim of the invention in this application was indicated, when the aforementioned N-type 
semiconductor is titanium oxide, there is the following effect. That is, titanium oxide is completely insoluble in water, and since 
there is no elution of a metal ion etc, it is very excellent [ titanium oxide ] in the safety aspect temporarily as an N-^e 
semiconductor which it is not absorbed by the human body at all though titanium oxide itself is taken in from the oral cavity, and 
is used for an electric toothbrush. Moreover, the energy level of a valence band and a conduction band will express the oxidizing 
power of each N-^e semiconductor, and a reducing power for the reactivity (photochemical activation) of an N-type 
semiconductor. Only the energy level of a valence band is in a deep position (position by the side of plus) in the case of titanium 
oxide. And the strong N-type semiconductor of oxidizing power for example, (a tungstic trioxide (W03), an iron sesquioxide (Fe 
203), etc.) etc. - or Only the energy level of a conduction band is in a high position (position by the side of minus). The strong 
N-type semiconductor of a reducing power The energy level of a valence band and a conduction band can be balanced, and the 
outstanding oxidation-reduction reaction can be made to occur ([ for example, / a cadmium selenide (CdSe) a cadmium telluride 
(CdTe),etc.]). 

[001 9] Moreover, as the 4th claim of the invention in this appUcation was indicated, when the crystal structure of the 
aforementioned titanium oxide is an anatase type, there is the following effect. That is, as the crystal structure of titanium oxide, 
although there are an anatase type and a rutile type, the working temperature which the manufacture takes is 700-800degreeC, ' 
and a working temperature can compare an anatase type case with the rutile type used as 1 ,200- 1 ,500 degreeC, and can 
manufacture it advantageously on the financial side. Moreover, if an anatase type is compared with a rutile type, although the 
energy level of a conduction band is in agreement, the energy level of a valence band has the direction of an anatase type in a 
position (position by the side of plus) deeper than a rutile type. So, if both are compared, the photoelectrochemical reaction which 
the anatase type had oxidizing power stronger than the rutile type, and was more excellent can be made to occur. 
[0020] Furthermore, since the hair transplantation section consumed with use can be freely exchanged when the aforementioned 
hair transplantation section grasps and it is constituted free [ attachment and detachment ] to the section, as the 5th claim of the 
invention in this apphcation was indicated, it is effective in the abiUty to offer the high electric toothbrush of an effect 
advantageously in respect of a price. 
[0021] 
[Example] 

The [ 1 St example] The electric toothbrush shown in drawing 1 or drawing 3 is equipped with the hair transplantation section A 
inserted into the oral cavity, and the grip section B exposed out of the oral cavity as a main composition member. The 
aforementioned hair transplantation section A consists of a transparent handle 1 made of synthetic resin inserted into the oral 
cavity, and brush hair 2 made of nylon with transparent a large number implanted in a part for the point of the handle 1 concerned, 
further on the aforementioned handle 1 1 st breakthrough 1 b of the shape of an ellipse penetrated from the direction (the thick 
direction of a handle 1) which intersects perpendicularly to **** la and the **** la concerned of the cross-section round shape 
in alignment with a gear-tooth brush longitudinal direction, and 2nd breakthrough Ic of a circle configuration are formed. The 
aforementioned grip section B the point The case main part 3 made of synthetic resin which narrowed and was formed in the 
shape of [ of ♦* ] a cylinder. It has the cap 4 made of synthetic resin who can be detached and attached and who blockades 
opening by the side of the other end of the case main part 3 concerned, further on the aforementioned case main part 3 The motor 
5, the cell 6 which is the DC power supply for driving the motor 5 concerned, a movement conversion means 7 to change rotation 
of the aforementioned motor 5 into a high-speed fine vibration in the hair transplantation section A, and the switch 8 which 
switches the energization state from the aforementioned cell 6 to a motor 5 to turning on and off are formed. It narrows, moreover, 
the point of the aforementioned case main part 3 - into a portion Heights 3 A which fits in from a brush longitudinal direction free 
[ attachment and detachment ] to crevice 1 A of the shape of a character of U formed in the handle 1 of the aforementioned hair 
transplantation section A is formed, in the fitting side of this heights 3A and crevice 1 A which carries out phase opposite When 
heights 3A and crevice 1 A fit even into a predetermined position, it is engaged elastically, and Id of stop sahents and stop slot 3a 
which escape from, stop and hold the grip section B and the hair transplantation section A are formed. Furthennore, round 
bar-like N-type semiconductor 9 in contact with the solution which is inserted into **** 1 a which is the aforementioned case 
main part 3, and which narrowed the point and was formed in the handle 1 of the aforementioned hair transplantation section A at 
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the portion, and breakthrough [ of the above / 1 st ] lb Reaches at the time of use, and consists of moisture of the sahva in the oral 
cavity etc. through 2nd breakthrough 1 c has fixed. This N-type semiconductor 9 comes to form N-type semiconductor layer 9b of 
the shape of a thin fihn from which it is thin in the range which is 0. 1 micrometers - 1 .0 micrometers in the front face of good 
conductor 9a, such as a metal, hi the 1 st example concerned, the titanium dioxide (Ti02) used as N-type semiconductor layer 9b 
is formed in the titanium metal front face used as good conductor 9a by calcinating the cylindrical titanium metal which has a high 
grade of 99.4 % of the weight as this N-type semiconductor 9 by 1 ,200-1 ,500 degreeduring 2-10 minutes C. The good 
conductors 1 3, such as a metal which can take an ohmic contact, are connected to the end of aforementioned N-type 
semiconductor 9. further and to the good conductor 1 3 concerned While cormecting with 1 st good conductor lOA for circuit 
formation cormected to the positive electrode of the aforementioned cell 5 among the metal good conductors lOA and lOB which 
constitute the electrical circuit from the aforementioned cell 6 to a motor 5 The metal good conductor 1 1 connected to 2nd good 
conductor lOB for circuit formation coimected to the cathode of the aforementioned cell 5 is formed in the front face of the 
aforementioned case main part 3. The aforementioned movement conversion means 7 consists of weights attached in driving shaft 
5a of the aforementioned motor 5 in the state of eccentricity, and by carrying out eccentric rotation of the weight 7 concerned at 
high speed, it is constituted so that a high-speed fine vibration may be given to the hair transplantation section A through the case 
main part 3. And the photoelectrochemical reaction of the electric toothbrush constituted in this way is as the above-mentioned 
publication explained using drawing 4 and the principle view of drawing 5 , and the explanation is omitted, the [ however, / 1 st 
breakthrough 1 b formed in the handle 1 made of synthetic resin in this 1 st example, and ] - since the moisture of saliva etc. 
collects on 2 breakthrough Ic, a photoelectrochemical reaction is efBciently promoted through this collected moisture Moreover, 
since the aforementioned handle 1 is transparent, though N-type semiconductor 9 is inserted into *♦** 1 a of a handle 1 , the 
Ught-receiving area of N-type semiconductor 9 concerned is securable enough, hi addition, as the crystal structure of the titanium 
oxide which constitutes aforementioned N-type semiconductor 9, although an anatase type and a rutile type exist, the direction of 
an anatase type compares with a rutile type, and is advantageous in respect of manufacture and a photoelectrochemical reaction. 
[0022] The [2nd examplel Drawing 6 carries out combination composition with the plate-like wire 12 which prevents omission 
**** of the brush hair 2 into which aforementioned N-type semiconductor 9 was stuffed in the shape of [ of U ] a character in hair 
transplantation hole 1 e of a handle 1 . hi addition, you may use together and carry out this semiconductor wire 1 2 and N-type 
semiconductor 9 of the shape of the roimd bar in the 1 st example, 

[0023] The [3rd example] Drawing 7 carries out combination composition of aforementioned N-type semiconductor 9 from 1 
deposited the N-type semiconductor component on the front face, or two or more brush hair 2. The aforementioned 
semiconductor brush hair 2 oxidizes the front face, after depositing titanium metal 9c which is N-type semiconductor material on 
the front face of filament 2made of nylon a. As it cuts and constitutes to predetermined length and the thing in which 9d of anatase 
type titanium-dioxide layers of 0. 1 micrometers - about 1 .0 micrometers very thin thickness was formed is shown in drawing, 9d 
of thin fihn-like titanium-dioxide layers is formed in a periphery side, and it has the structure which titanium metal 9c exposes to 
the cross section, hi addition, you may use together and carry out this semiconductor brush hair 2 and N-type semiconductor 9 of 
the shape of the round bar in the 1 st example. 
[0024] [Other Example(s)] 

[0025] b. Although the case where the aforementioned hair transplantation section A grasped and it was constituted free 
attachment and detachment ] to Section B was explained, it may not be limited to this, and may grasp with the aforementioned 
hair transplantation section A, and Section B may consist of above-mentioned examples in one. 

[0026] Although the end section of aforementioned N-type semiconductor 9 was grasped and it has fixed in Section B in the 1 st 
above-mentioned example, b. hi a busy condition Although it grasped substantially, and the form which covered the hair 
transplantation section A and has been arranged from Section B was shown and the 2nd above-mentioned example or the 3rd 
example showed the form which arranged aforementioned N-type semiconductor 9 in the hair transplantation section A 
Furthermore, at the invention in this application, aforementioned N-type semiconductor 9 can be grasped, it can attach to Section 
B, an electric conduction line can be installed from there to the hair transplantation section A, and it can also carry out with the 
form which made this the flow way. 

[0027] c. Although the 1st above-mentioned example explained the thing of form which changes rotation of a motor 5 into fine 
vibration in the hair transplantation section A as the aforementioned movement conversion means 7 For example, not the thing 
limited to the thing of this structure but a brush longitudinal direction. Or you may carry out using the thing of form which carries 
out both-way rotation in the thing of the form made to carry out both-way rectilinear motion in the direction which crosses to a 
brush longitudinal direction, or the synthetic direction with the direction which intersects a brush longitudinal direction and it. 
[0028] d. You may make it use a zirconium dioxide (Zr02), an iron sesquioxide (Fe 203), a zinc oxide (ZnO), etc. other than a 
titanium dioxide (Ti02) as aforementioned N-type semiconductor 9. hi short, what is necessary is just the N-type semiconductor 
which occurs the photocatalyst eff*ect. Furthermore, there is the method of many like ** of a degree - ** also about the 
manufacture method about N-type semiconductor 9. 

** How to make Ti02, Zr02, Fe 203, ZnO, etc. form in these surfaces of metal by calculating metals, such as titanium (Ti), a 
zirconium (Zr), iron (Fe), and zinc (Zn), with an elevated temperature by the oxidizing atmosphere. 
** How to make Ti02, Zr02, Fe 203, ZnO, etc. form in these surfaces of metal by carrying out electrolytic oxidation of the 
metals, such as Ti, Zr, Fe, and Zn. 

** They are pressing or the method of making it sinter directly about the powder of the N-type semiconductor material used as a 
raw material. 
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** The chemical vapor deposition (C VD) method. 
** Vacuum deposition method. 
** The sputtering method. 
** The ion plating method. 

Moreover, if the front face of N-type semiconductor 9 is made to support a good conductor, the eflBciency of the reduction 
reaction in an N-type semiconductor front face will become high. If noble metals, such as Pt, are used as a metal made to support, 
in order to act in catalyst to hydrogen generating, the eflSciency of the photocatalysis in the oral cavity goes up. As a metal made to 
support, you may use noble metals, Ti or Ti alloys, such as palladium (Pd), gold (Au), and silver (Ag), etc. besides platinum (Pt). 
Furthermore, by making coloring matter sensitizers, such as a metal phthalocyanine and Rhodamine B, adhere to the front face of 
N-type semiconductor 9, the absorption wavelength field which can use the semiconductor can be extended to the absorption 
wavelength of coloring matter, and a light-energy conversion eflBciency can also be raised. Furthermore, invasion of an oxygen 
defect or hydrogen is formed in the aforementioned N-type semiconductor ciystal lattice, and you may make it make it change to a 
much more good semiconductor again by carrying out and carrying out a hyctogen reduction to an elevated temperature under 
hydrogen gas passage in addition to these arts. 

[0029] to addition, although a sign is described in order to make contrast with a drawing convenient at the term of a claim, this 
invention is not limited to the composition of an accompanying drawing by this entry. 



[Translation done.] 
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